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[0053] 

For example, as shown in FIG. 5, presuming that the probe light 12 is 
the light repeatedly RZ (return to zero) modulated at a frequency fl, the 
waveform of the wavelength converted light 18 is obtained by repeatedly 
sampling the original signal light 16 at a frequency fl. Even if a noise light 
is contained in the original signal light 16, the noise light level of the 
original signal light 16 is extensively suppressed in the wavelength 
converted light. That is, the waveform shaping function and the noise 
suppressing function can be realized in a light stage. The reason is that in 
the absorption type optical modulator 10, as shown in FIG. 2, variation in 
absorption loss is sufficiently large with respect to the optical power of the 
original signal light. 
[0054] 

Even if the application voltage of the optical modulator 10 is a pulse 
voltage as in the case with the probe light 12, the noses can be suppressed 
by sampling and waveform shaping the original signal light 16. However, 
the effect is, in general, increased if the probe light 12 is modulated. By 
increasing the input power of the probe light 12, the output power can be 
increased. Moreover, the optical phase distortion which the original signal 
light has 16 can also be removed. 
[0055] 

In FIG. 5 presuming that the original signal light 16 is an intensity 
modulated light of the clock frequency fO, the waveform of the wave 
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converted light 18 becomes those as shown in FIGS. 6, 7 and 8 from the 
relation between fO and fl. FIG. 6 shows a waveform in case of fO =fl, FIG. 
7 shows a waveform in case of FO<fl and FIG. 7 shows one example of a 
timing chart in case the repeated frequency of the probe light 12 is a half of 
the clock frequency fO, i.e., fl = fO/2, of the original signal light 16. In any 
of FIGS. 6, 7 and 8, (1) shows the probe light 12, (2), the original signal 
light 16 and (3), the wave converted light 18, respectively. 
[0056] 

In case of FO = fl as shown in FIG. 6, the waveform of the wave 
converted light 18 is varied from the relation between the incident timing of 
the probe light 12 into the optical modulator 10 and the incident timing of 
the original signal light 16 into the optical modulator 10. Accordingly, by 
adjusting the incident timing of the probe light 12 into the optical modulator 
10 based on the waveform, specifically, average intensity (or peak intensity), 
of the wave converted light 18 so that the average intensity of the wave 
converted light 18 becomes maximum, the incident timing of the probe light 
12 into the optical modulator 10 can be synchronized in response to the 
incident timing of the original signal light 16 into the optical modulator 10. 
In case fO is not in coincident with fl (FIGS. 7 and 8), the waveform of the 
wave converted light 18 is intensity modulated at a difference frequency 
between F0 and fl. By detecting an average level of the wave converted 
light 18 from this and controlling the modulation frequency of the probe 
light 12 so that the detection result becomes maximum, the optical PLL 
(phase locked loop) circuit can be formed. 
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[FIG. 5 ] 
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